LOCKING SPLIT BARREL SAMPLER 
AND SOIL SAMPLING SYSTEM 



[0001] This application claims the benefit of United States Provisional Patent 

Application Serial Number 60/418,849 filed October 16, 2002, the complete disclosure of 
which is hereby expressly incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a device for use in retrieving geotechnical 

and environmental soil samples, and in particular, to a split barrel core sampler having a 
locking configuration to prevent movement of corresponding barrel halves in a direction 
perpendicular to a plane that divides the barrel into two halves. 

[0003] Earth probing for environmental and geotechnical soil sampling has 

become increasingly necessary. Sampling may be done by drilling into the earth and 
taking samples at predetermined depths, or by driving samplers into the earth. Where 
possible, driving samplers is usually less expensive and more convenient than drilling. 
Samplers may be advanced into the earth by pounding, vibrating, and/or pushing the upper 
end of a drill string to which the sampler is attached. 

[0004] Samplers used to obtain geotechnical and environmental soil samplers 

typically use a split barrel design. A complete split barrel sampler assembly consists of a 
drive shoe for driving into the soil, a two piece split barrel, and an adapter coupling. The 
split barrel is a tubular member, typically having a round cross-section, split lengthwise to 
facilitate removal of soil samples contained therein after it is driven in the earth. Typically 
both ends of the split barrel are externally threaded, and the drive shoe contains a tapered 
tip on one end for cutting through soil, and an internal thread on the opposite end for 
mating with the split barrel. Typically the split barrel is attached to a drill rod with an 
adapter coupling that has internal threads on one end for mating with the drill rod and 
internal threads on the opposite end for mating with the split barrel. 

[0005] The sampler is typically driven into the earth a distance approximately 

equal to the length of the split barrel. The sampler is then pulled from the earth by 
removing the entire drill string. The drive coupling and drive shoe are removed from the 
split barrel and the barrel halves are opened up to expose the sample soil. It is very time- 
consuming to add drill rod for lowering the sampler to the sampling depth, and likewise, to 
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remove drill rod for raising the sampler from the sampling depth. Therefore, it is desirable 
to use as long of a split barrel as possible to minimize rod handling. 

[0006] When the drive shoe and the adapter coupling are threaded onto the ends of 

the split barrel, they constrain the barrel halves from moving with respect to each other in 
all directions. However, at the middle of the split barrel, there is little influence from the 
end constraints, especially for longer end barrels. Typical existing split barrel designs 
utilize a tongue and groove feature that interlocks to prevent lateral movement of one 
barrel half relative to one another with respect to an axis. However, the tongue and groove 
feature does not prevent movement of the corresponding barrel halves in a direction 
perpendicular to a splitting plane (i.e., the plane that divides the barrel into two halves). 
Consequently, as soil is driven into the sample barrel, the two halves may swell or bow 
apart from each other. As the adapter coupling and drive shoe constrain the ends of the 
split barrel, the swelling or separation is greatest at a midpoint between the ends. This 
may result in the yield strength of the barrel halves being exceeded such that permanent 
deformation occurs. Deformation of the barrel halves makes it difficult to remove the 
drive shoe and the adapter coupling. 

[0007] Therefore, it is an object of the invention to provide a soil sampling system 

using an improved split barrel design that will constrain the split halves from moving with 
respect to each other in a direction both lateral to and perpendicular to the splitting plane. 
It is another object of the invention to provide a split barrel design that will resist 
permanent deformation of the sampler and have increased useful life by reducing the 
swelling or bowing apart of the barrel halves from one another as the sampler is driven 
into the ground. It is a further object of the invention to provide an embodiment of a split 
barrel sampler that utilizes a tongue and groove feature along the length of the barrel 
halves to prevent motion parallel to the splitting plane and locking tabs to prevent motion 
perpendicular to the splitting plane. 

SUMMARY OF THE INVENTION 

[0008] The objects of the invention have been accomplished by providing in one 

embodiment a core barrel for retrieving soil samples that has two halves configured to be 
joined substantially along a plane to form a cylinder having a through bore and defining an 
inner and outer diameter. Each of the halves includes a pair of longitudinally extending 
edges and a locking configuration to prevent lateral movement of the halves relative to one 
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another with respect to an axis of the core barrel and to also preclude movement of the 
halves relative to one another in a direction perpendicular to the plane. 
[0009] It is a feature in one embodiment of the invention that the locking 

configuration includes locking tongues extending along the length of each edge along the 
inner diameter on one half. The tongues on the one half each mate with respective notches 
extending along the length of each edge of the other half. 

[00010] Another feature of the invention is that one embodiment may include 

intermittent locking tabs to preclude movement of the halves relative to one another in the 
direction perpendicular to the joining plane. 

[0010] An additional feature is that an embodiment may include locking tongues 

extending along the length of each edge of the inner diameter on one half that mate with 
respective notches extending along the length of each edge of the other half and wherein 
the intermittent locking tabs extend from the tongues and notches. 

[0011] The intermittent locking tabs may also include lips extending the tongues 

and notches of the respective halves. In one embodiment, the lips extend in a direction 
substantially parallel to the joining plane. 

[0012] It is also a feature of the invention that the lips on the one half may extend 

outwardly from the locking tongues away from the axis of said core barrel, and the lips on 
the other half may extend inwardly from the notches toward the axis of the core barrel. 
[0013] In another embodiment of the invention, the core barrel may include full 

length locking tabs extending from the tongues and grooves of the respective halves to 
preclude movement of the halves relative to one another in the direction perpendicular to 
the joining plane. 

[0014] The objects of the invention have also been realized by providing an 

embodiment of a soil sampling system that includes a drill rod, a core barrel for receiving 
a soil sample, an adapter coupling for coupling the core barrel to the drill rod, and a drive 
shoe attached to an end of the core barrel for penetrating the ground. The core barrel may 
include two halves configured to be joined substantially along a plane to form a cylinder 
having a through bore with an inner and outer diameter. Each of the halves includes a pair 
of longitudinally extending edges, and the halves have a locking configuration to prevent 
lateral movement of the halves relative to one another with respect to an axis of the core 
barrel and to also preclude movement of the halves relative to one another in a direction 
perpendicular to the plane. 
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[0015] The sampling system may include a locking tongue extending along the 

length of each edge of the inner diameter on one half, and the tongues on the one half may 
mate with a respective notch extending along the length of each edge of the other half. 
[0016] Another feature in an embodiment of the sampling system is to include 

intermittent locking tabs to preclude movement of the halves relative to one another in the 
direction perpendicular to the joining plane. The intermittent locking tabs may extend 
from the tongues and notches of the respective halves. The intermittent locking tabs may 
include lips extending from the tongues and notches of the respective halves. The lips 
may extend in a direction substantially parallel to the joining plane. 

[0017] In one embodiment, the lips on the one half extend outwardly from the 

locking tongues away from the axis of the core barrel, and the lips on the other half extend 
inwardly from the notches toward the axis of the core barrel. 

[0018] In another embodiment, the sampling system includes full length locking 

tabs extending from the tongues and the grooves of the respective halves to preclude 
movement of the halves relative to one another in the direction perpendicular to the 
joining plane. 

[0019] Yet another way in which the objects of the invention have been met is to 

provide of an embodiment of the invention with a core barrel for retrieving soil samples 
such that the core barrel has two halves, and the halves are configured to be joined 
substantially along a plane to form a cylinder having a through bore and an inner and outer 
diameter. Each of the halves includes a pair of longitudinally extending edges, and the 
halves include locking means for locking the halves together to prevent lateral movement 
of the halves relative to one another with respect to an axis of the core barrel. The locking 
means can also preclude movement of the halves relative to one another in a direction 
perpendicular to the plane. 

[0020] The locking means may include locking tongues extending along the length 

of each edge of the inner diameter on one half, and the tongues on the one half mate with 
respective notches extending along the length of each edge of the other half. 
[0021] Another feature of an embodiment of the invention is to include 

intermittent locking tabs to preclude movement of the halves relative to one another in the 
direction perpendicular to the joining plane. The intermittent locking tabs may extend 
from the tongues and notches of the respective halves. 
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[0022] Yet another feature of an embodiment of the invention is that the 

intermittent locking tabs include lips extending from the tongues and notches of the 
respective halves. In one embodiment shown, the lips extend in a direction substantially 
parallel to the joining plane. The lips on the one half may extend outwardly from the 
locking tongues away from the axis of the core barrel. The lips on the other half may 
extend inwardly from the notches toward the axis of the core barrel. 

[0023] In another embodiment of the invention, the core barrel includes full length 

locking tabs extending from the tongues and grooves of the respective halves to preclude 
movement of the halves relative to one another in the direction perpendicular to the 
joining plane. 

[0024] The objects of the invention have been further met by providing a core 

barrel for retrieving soil samples wherein the core barrel has two halves, and the halves are 
configured to be joined substantially along a plane to form a cylinder having a through 
bore and an inner and outer diameter. Each of the halves includes a pair of longitudinally 
extending edges, and the halves have a locking configuration to preclude movement of the 
halves relative to one another in a direction perpendicular to the plane. The locking 
configuration may be engaged by matching respective edges of the halves to one another 
to form the cylinder while the halves are offset from one another along an axis of the core 
barrel. Then, at least one of the halves is slid relative to the other so that the halves are 
substantially even along the axis of the core barrel. 

[0025] The locking configuration in this embodiment may also prevent lateral 

movement of the halves relative to one another with respect to the axis of the core barrel. 
[0026] This summary is intended only as an aid in describing some of the features 

of the invention which are more fully described in the following detailed description and 
attached figures. The summary is not intended to limit the invention in any manner as the 
invention resides not in any of these features per se. but rather as defined by the attached 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The above-mentioned and other features and objects of this invention and 

the manner of obtaining them will become more apparent and the invention itself will be 
better understood by reference to the following description of an embodiment of the 
present invention taken in conjunction with the accompanying drawings, wherein: 
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[0028] Figure 1 is a cross-sectional view of prior art split barrel sampler assembly; 

[0029] Figure lA is a close up view taken where shown in Figure 1 of a prior art 

adapter connected to a split barrel core sampler; 

[0030] Figure IB is a close up view taken where shown in Figure 1 of a drive shoe 

connected to the split barrel core sampler; 

[0031] Figure 2 is an exploded perspective view of a prior art tongue and groove 

split barrel core sampler; 

[0032] Figure 3 is a cross-sectional view of the split barrel core sampler taken 

along line 2-2 of Figure 1 ; 

[0033] Figure 3A is a cross-sectional view of the upper half of the split barrel core 

sampler of Figure 1 showing locking tongues; 

[0034] Figure 3B is a cross-sectional view of the lower half of the split barrel core 

sampler of Figure 1 showing locking grooves; 

[0035] Figure 4 is a perspective view of the split barrel core sampler of the present 

invention with the halves of the barrel separated to show locking tabs. 
[0036] Figure 5 is a cross-sectional view of the split barrel core sampler of the 

present invention taken at a place corresponding to line 2-2 of Figure 1, and through the 
locking tabs shown in Figure 4; 

[0037] Figure 5 A is a close up view of the joined locking tabs taken where shown 

in Figure 5; 

[0038] Figure 6 is a plan view showing the locking tabs of the upper half of the 

split barrel core sampler; 

[0039] Figure 6A is an end view of the upper half of the split barrel core sampler; 

[0040] Figure 7 is a plan view showing the locking tabs on the lower half of the 

split barrel core sampler; and 

[0041] Figure 7A is an end view of the lower half of the split barrel core sampler. 

[0042] Corresponding reference characters indicate corresponding parts 

throughout the several views. Although the drawings represent embodiments of the 
present invention, the drawings are not necessarily to scale and certain features may be 
exaggerated in order to better illustrate and explain the present invention. The discussion 
that follows illustrates certain embodiments of the invention and is not to be construed as 
limiting the scope of the invention in any manner. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0043] The embodiments disclosed below are not intended to be exhaustive or to 

limit the invention to the precise forms disclosed in the detailed description. Rather, the 

embodiments are chosen and described so that others skilled in the art might utilize their 

teachings. 

[0044] The present invention may be utilized with a conventional drill rig such as 

is illustrated in commonly owned U.S. Patent No. 5,360,072, incorporated herein by 
reference. In addition, the present invention is particularly suited for use with drills of a 
vibratory nature such as is disclosed, for example, in U.S. Patent Nos. 5,027,908 and 
5,409,070 to Roussy and in pending commonly owned Patent Application Serial No. 
10/083,206, ail of which are incorporated herein by reference. 

[0045] The vibratory drill can be used to drive a conventional prior art split barrel 

core sampler generally indicated as 10, as is well known in the art, and shown in Figure 1. 
A prior art adapter coupling generally indicated as 12 is connected to one end of the core 
sampler and a drive shoe generally indicated as 14 is connected to the other end. Split 
barrel core sampler 10, adapter coupling 12, and drive shoe 14 are aligned generally along 
an axis A. 

[0046] As shown in Figures 2, 3, 3A and 3B, split barrel core sampler (core barrel) 

10 is constructed of two longitudinally extending cylindrical halves 10a, 10b defining an 
inner bore 15. Half 10a has a groove or notch 16 located along the edges of the half 
cylinder along the length thereof and towards the internal diameter of the half. Grooves 
16 mate with corresponding longitudinally extending tongues 18 located along the inner 
diameter edges of half 10b. Grooves 16 and tongues 18 interlock to prevent lateral 
movement of the halves with respect to one another. Split barrel core sampler 10 also has 
opposite externally threaded ends 20, 22 for connecting the core sampler to the adapter 
coupling 12 and drive shoe 14, respectively (Figures lA and IB). The sampling assembly 
is typically manufactured from a steel such as 4140. 

[0047] Adapter coupling 12 has an extension 23 on one end thereof having internal 

threads 24 for mating with external threads 20 of split barrel core sampler 10 as shown in 
Figure lA. The opposite end of adapter coupling 12 has an internally threaded bore 26 for 
connection to a drill rod 28 (Figure 1). 
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[0048] Referring to Figure IB, drive shoe 14 has an extension 30 on one end 

thereof having internal threads 32 for mating with external threads 22 of split barrel core 
sampler 10. The opposite end 34 of drive shoe 14 is tapered to facilitate driving the drive 
shoe into the ground. A hollow bore 36 extends through drive shoe 14 for receiving a soil 
sample (not shown) and allowing it to pass through to split barrel core sampler 10. 
[0049] Now referring to Figures 4-7A, a locking split barrel core sampler or core 

barrel of the present invention is generally indicated as 110. Like the prior art split barrel 
core sampler 10, core barrel 1 10 is constructed of two longitudinally extending cylindrical 
halves UOa, UOb that define an inner bore 115. The halves 110a, UOb of the locking 
core barrel 110 are joined generally along a plane P (Figure 5), which extends 
perpendicularly into the paper. Core barrel 110 and inner bore 115, which extends 
through the core barrel, define an outer diameter Do and an inner diameter Di. 
[0050] As best shown in Figure 7 A, half 110a includes grooves or notches 116, 

longitudinal edges 140, intermittent locking tabs generally indicated as 142, wall portions 
144, and lips 146. Longitudinal edges 140 extend along the length of the half cylinder 
portion UOa. Grooves 1 16 extend along the length of longitudinal edges 140, and have a 
width defined by the wall portions 144 and the inner diameter Di of the half cylinder. 
Intermittent locking tabs 142 are formed by lips 146, which extend from wall portions 144 
into the grooves 116 toward axis A in a direction substantially parallel to plane P. 
[0051] Referring to Figure 6A, half 110b includes tongues 118, longitudinal edges 

150, intermittent locking tabs generally indicated as 152, wall portions 154, and lips 156. 
Longitudinal edges 150 extend along the length of the half UOb. Tongues 118 extend 
along longitudinal edges 150, and have a width defined by wall portions 154 and the inner 
diameter Di. Intermittent locking tabs 152 are formed by lips 156 that extend from wall 
portions 154 outwardly away from axis A in a direction substantially parallel to plane P. 
[0052] When assembled, the grooves 116 and locking tabs 142 of half UOa 

together with the tongues 118 and locking tabs 152 define locking configurations 
generally indicated as 160 (Figure 5). To assemble the halves UOa, 1 10b into core barrel 
1 10, the halves are placed with edges 140 facing respective edges 150. To start, the halves 
are offset slightly from one another such that the intermittent locking tabs 142 of half 1 10a 
are offset axially from respective locking tabs 152 so that longitudinally extending tongues 
1 18 of half of 1 10b can be received in grooves 1 16 of half 1 10a. One or both of the halves 
are then slid axially with respect to one another so that lips 146 and 156 are lockingly 
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engaged as shown in Figures 5 and 5A. It should be in apparent that the locking 
configuration 160 must be sized such that lips 146 will extend beneath Hps 156 and stop 
slightly short of outer wall portions 154. Likewise, lips 156 must be narrow enough and 
long enough to extend beneath lips 146 and should be sized to stop slightly short of wall 
portions 144. 

[0053] Adapter coupling 12 and drive shoe 14 may then be threaded on the 

respective ends of core barrel 110 such that it is ready to be installed onto drill rod 28 for 
obtaining a soil sample. 

[0054] In operation, drive shoe 14 is driven into the ground such that a soil sample 

passes through hollow bore 36 and into bore 115 of core barrel 110. Adapter coupling 12 
and drive shoe 14 hold the halves UOa, UOb together at the ends of the core barrel and 
also prevent the halves from moving along axis A relative to one another so that locking 
configuration 160 is maintained. Furthermore, the locking configuration 160, wherein 
tabs 142 are interlocked with tabs 152, will prevent the pressure from the soil in bore 115 
from swelling or pulling the halves apart from one another along the length of the core 
barrel. 

[0055] Once the core barrel has been inserted into the ground to the appropriate 

depth for the required soil sample, it may be withdrawn by removing the entire drill string. 
Once withdrawn, the soil sample may be obtained by unscrewing the adapter coupling 12 
and drive shoe 14 from the respective ends of the core barrel. One or both of the halves 
110a, 1 10b may then be axially slid with respect to one another until locking tabs 142, 152 
are offset and become disengaged from one another. This allows the halves to be 
separated so that the soil sample may be readily accessed. 

[0056] While the invention has been taught with specific reference to the above 

embodiment, someone skilled in the art will recognize that changes can be made in form 
and detail without departing from the spirit and scope of the invention. For example, other 
materials may be used for the locking split core barrel, and the threads on the end may be 
altered from part to part as to which part has the external and which part has the internal 
threading. Also, locking tabs 142, 152 may extend for the full length of core barrel 110; 
however, this will require that the barrels be completely offset axially from one another 
before assembling the core barrel so that the locking tabs may be slidingly engaged along 
the full length of the core barrel. 
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[0057] Other locking configurations or means may also be utilized with the present 

invention. For instance, only one of the halves may have locking tabs or lips, and the 
opposing wall may merely have intermittent or full length slots along the respective wall 
portions 144, 154. Additionally, the locking configuration 160 may be reversed such that 
half 110a includes tongue 118 and half UOb includes the groove 116, with respective 
locking tabs also reversed. Therefore, the described embodiments are to be considered in 
all respects only as illustrative and not restrictive. The scope of the invention is therefore, 
indicated by the following claims rather than by the description. 
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